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AQT at LBL
A Multi-Disciplinary Enterprise to Accelerate Collaborative QIS

A One of two US Department of Energy Quantum Testbeds

A Our sister testbed is QSCOUT at Sandia National Labs, a trapped ion platform. Check
them out!

A We develop and operate a futack superconducting guantum computing
platform

A A growing library of QPUs

A Cryogenic developments in partnership witBleximo
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A Room temperature controls: itnouse QubiQ, opensource collaboration (QICK at |

Fermilab), and commercial solutions (ZI and more)
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A Software stack and tools to optimize circuits and mitigate errors

A Made available to users from Academia, National Labs, and Industry

A Contributing to a thriving industrial landscape: Quantum Benchmark aBdiper.techacquired
by Keysight andColdQuantaafter developing their products at AQT

A 2022 Call for Proposalsopen! Apply atagt.lbl.gov



AQT Approach

Classical and Quantum Firmware and Hardware

Team: LBNL, UC Berkeley,

1 mW Dilution fridge Cold stage Commercial LBNL/ATAP 3D Integrated Quantum
Control Control Processor Units (QPU) Bleximo, MIT-LL
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Current QPU Capabillities
Trailblazer v6

A 8-qubit ring chip

A Fixedfrequencytransmonswith independentdrive lines
A Independentreadout resonators

A Multiplexedreadout bus

A Coupling resonatordor entangling gates
A Crossresonance gate

A CZ gate

A ORobusto6, but Timited: fixed, nearest neighb
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High-coherence Transmonqubits

Eight fixedfrequency qubits
Coherence times:"Yx v Tt puoftOY* vt puO

Qubit frequenciesv @' ( ,Anharmonicities¢ v ¢ x 1( U

Multiplexed Dispersive Readout

Enabled by TravellingWave Parametric Amplification (TWPA)
Three-state readout fidelities : 0(TM* W@ P w@& b

O(plpX wx P wwF(EIgK wt P wx P

All-microwave Quantum Control

Universal single-qubit gates (60 ns), fidelity: w & P w@v b
Two-qubit differential AC-Stark CZ gates (200 ns):wwb w@ b

Nearest-neighbor resonator-mediated connectivity in a ring

Novel Capabilities
Three-qubit iToffoli gates (350 ns): w @ ¢ P Tl'al|b|azer

Two-qutrit CZ gates:w ® b High Coherence, Efficient Control




Coherence comparison with commercial cloud-deployed
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Qubit Lifetimes
Robust longlived coherence
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At the Core

Bluefors XLD series fridge
with 1000 uW cooling power
at 100mK, reaching 10mK at
base plate

160 lines, 16 of which are
superconducting with 0dB
attenuation for readout

Cold Stage under the bottom
plate designed byBleximoto
compartmentalize
experimental space and
facilitate parallel experiments

More fridges to come online

sSoon
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